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On the Merits of the “Tendency MEthod" for the Spectral & LFM IT Sea
Level Pressure Forecasts

For many years theisea level pressure forecasts from the 7L PE
model (and the LFM model) have beenvcomputed by the "tendency method".
This,biece of jargon meane that the sea levelkpreseure forecast is formed
by adding to the iaitial enalfsis of;sea lenel nressure the”change in
preseure fereeast by the.model. ‘This is in conttest”to the forecasts
for all other levels in the atmosphere which are computed by narious
forms of interpolation,direetiy from the sigma—layer'quantities forecast
by the model, without reference to the initial analyses. An earlier
study (unpubllshed) of the late 7L PE model indicated that use of the
tendency method did help, thus prompting this study of the effects of
the tendency method on The Spectral and LFM—II’models.

The purpose,xand‘preSuned advantage, ef.the “tendency method” relates
to the problems inherent in the reduetion to sea level of surface pressure .
observations made at high elevations. The initial.analysis dfrsea levei
pressure {and those Subsequent‘anelyses against which the forecaet willA .
be.vetified) contains, impiicitly, the pressnre reductien method either
emploved at the stetionVobServationdpoints or‘Euilt’in'to the particulat.
enalysis ptegram. The pressuredreduction nethod of the‘model, while

netterned after that used at observation stations, is not (mor can it

_be) identical to either of the "analysis"'pressure’reduction methods.

Thus, were the model ontput to be used directly, the_possiBility—exists

“that the model pressure reduction could -generate a forecast different

from what whiéh would be made if the station or analysis pressure reduc—

tions were used. And "different" probably would mean "worse”, things

'being what they are.”



_Further,‘since all of these various pressore reduction methods are
aétualiy.fictiOns, it behoores us to, at the very least, strive for
consistency in our fictions. And all the more'so.since the verifications
of the model forecasts are based on those same fictions.

The tendency method" is an attempt to acheive such consistency.'

In some detail the method -involves:
1) Given the initial (pressure coordinete) analysis andlmodel
sigma-layer initial conditions derived'therefrom;.the_sea
:level pressure is reéonstructed using thermodel;s pressure
reduction method, the same method as wili be used for]all fore-
‘cast hours. This reéonstruéted preSshre is a "zero—hour forecast“,
1f you will. | | |
2) ‘The differehce, RD; equaling the analysed pressore_?A, minus
the zero-hour forecast pressure Poo 1is formedvand retained
for leter use. This RD field represents the initial difference
between the two pressure reduction methods.

3 At the various forecast:hours_of interest (say 24), the model

| 'reduced pressure, P£4 is correctedrby addition of the RD
field and the sum, symbolized by P24, is put forth as the 7L PE 24
hour forecast" |
Pyy = P24 + RD 7
ﬁebstituting the meahing of RD givesﬁ
P4 = P+ (P24 = Pog)
eaich clearly shows the origin of the name:"tendency" method.

Tha‘potential-diffioulty with this method is in the use of the RD_

field “sr all forecast hours. Each grid point has its own RD value,

repres -nting the reduction difference at that location. And this in




turn depends upon thé méteorology there at the synoptic timg when»the RD
value was formed. Presumablyiwith a subétantial»change of weather tﬁere
‘should come a substantial é&hange in RD. >But this Is not allowed for in
the tendéncy method: thersame vélue'is used for éll forecasts of sea
level p‘ressurer from 6 to 144 hours, (and beyond). 7

. In order to assess the possible harm this difficiency might cause,
and indeed to assess the value of tﬁe,méthod itself, a series of testé
" were run. In ﬁhese tests a colleétion of Spégtral and LFM II forecasts of
’sea>1éve1 pressure were verified in parélléllto the same»fofeéasts with
the.tendency method‘removed. The verifications ﬁeré for 12 through 72
.ﬁour forecasts (at 12 hour intervals) and were assembled from a weekbor‘ 
so of forecasts in each session. The~veri£;cation’score-selectéd for
presentation is the Tweles—Wobus S1 Score, evaluated on the 63 poiﬁt
55/100'1013 grid which covers the U.S. and adjacent waters.

The resuits éan be ciearl& seen on.theE"iﬁpact" graphs that accompany
this report. In September 198018pectrai ﬁith teﬁdency did bettér than
Spgctral without tendeﬁdy.‘.ln October 1986 and March 1951 fhefe was
virtually nd differeﬁée, while in January 1981 Spéétral with tendenéy
"'was slightly better than Speéﬁral ﬁithoutifgndegcy;

LFM Ii fﬁrecasts were not évailablé.beyond 48 hours and no test was-
run in Septémber 1980. For the other three periéds;LFM with tendency
wﬁs better than.LFM without tendency,. although the diffefencé_was slight

during March 1981.

TheILFM II model;éﬁrrently utilizes the tendency methodJ and it is-
[ N e e S N - .

recommended that'it continue dding so. The Speétral model ‘does not

utilize tendency, but no recommendation is being made»since the-OI analysis
may soon replace the Hough analysis. The OI analysis method (directly in

sigma coordinates) does not allow for a tendency method correction,:
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U.S. DEPARTMENT OF COMMERCE
National Oceanic and Atmospheric Administration
_NATIONAL 'WEATHER. SERVICE

~ July 9, 1981 . _ W324/3DS/CV

MEMO FOR THE RECORD

FROM: . OA/W324 - J. Stackpole JD s
0A/W324 = C. Vlcek cLV

SUBJECT: “Tendenéy Method" for Spedtral and LFM II SLP Forecasts
REF: . NMC Office Note #239 (attached)

Sixty-three point Tewles-Wobus S1 foreéast verification scores were
used to compare the effects of using the “"tendency method” vs no-tendency
forecasts for the Spedtral and LFM II models;- Four sets of cases were
run between September 1980 and Marcéh 1981.° The results generally showed-
that either tendency helped or there was no difference. In no case was
the tendenéy method inferior. ' R

It is reéommended . that the LFM II should continue to utilize the .
tendency method. No recommendation is made for the Spectral model,
since the OI analysis may soon replace the Hough analysis and the "tendeéncy
method"” will no longer be possible. ’

Attachment




